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INTRODUCTION 

contam sport Osh J«, „, ^ove O^^luTfiXl^hl?'"^ «* of the Wk« h uu. reX 

as *= supply of organic carbon (Boil, M^l^w nid™ «^^^' f 'i""- °*" '^'«»- ««* 

togicaUy. faclois which change or stirautale DortimfT^^. ™ " "'«''y'«>= inorganic mereurf and 

(Sarajws 4 SUver, 1978). *1, has E^su^S^ 1^ T^SiJ^u ^"'^ '^ "^ <" ">«M^ 
miODbes, the snlphate-reducini! bacteria m». ^^„^ eauanne smdies, that one group of sediment 

mercury melhylaUon (Wood el al., 1968; JcsbTa jSIIdov "9S) "^f^*^ '<* 1^ "Mj" amount of 

fystem The objective of our study wm bdSle X^hte J^ „f / r^y^'^<^ P™I"Ction in the 
m methylmercury production mi i, detentune tta rff^i "Z^ , 1 T^f °' f"^water sulphue-reducing bKJeria 
mte of fieshwater sulphate-reducing STl^lS^ M^'S^iHS' ""•»;?"■ -h" acUWty^^ 
methylmercury production was eiamirKd bv adZ.^J^in -'^ , "°" "" '^'^' Lak^. PH 5,7) in 
S:^ .""^ ""«C1.. The effect of i^S.^ t^tate^'t ".Sf J"^;r '" T"' -^ «<^" 
terms of sulphate reduction raw and mclhvlaiioiri,f m.^ ^ °' sulphate-reducing bacteria both in 

«»cent.adons of sulphae to -H^ Sd sSl,^,r "^ "" ""'^ *»■ •*«"« >P^oi^ rj^ of 

MATERULS AND METHODS 

l^ngi^fc^^Ji-OJ^ -'^-iJ^SI^gTlX^r aSTr?^-^ ^"^ '^ f^'*'"* «' «H 
pH 3.7 to 6.0 with an acid shock evemfSt t n „ '«'™f™ •"«' water. TTie pH of the lake tansed from 
^^ 0^ on .guidon. «??f.T4niX -^^^watiS". "^^Lr.r£^i5 

rsr^"*^"^ '^ orr.fmt'^r.rofiu""^'" "-^ --^ ^^ <'« -^ » ») 

wn^oned to the laboratory where they ,^ Sutat^ a^M-J^JT "f" J^ '«='"' ™ « »^ 
extruded and manipulated in an anacrobi'c glove borniWIwi^h n ■ ' ""^ "^f""* i^- Cores were 
WP 1 cm of Hoc had been '<^0',^.ihcJSZ,^t Sl^rl^ , !^ oxygen-fiee nitrogen ga,. Alto U« 
3 mres. Sediment slurries were m^dTwrT^H^^' f"""" '^™"" ™ P<x>l«dfran tTleS 
actd sensitive lakes in the study irL, Mui^ZutS *?5? s T'^"^" '^ '"w-albUinity wuoTff 

^":radd^n^'s:y^:>2rr2S^-^^ ^^Sna^^L?. ri-.^y's 

W-. -^ .. 60 n^^^^S ^'sSTed'^l;- ^b-r s^-ccrp^- ^^1^. 
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All reagenu were ihen added by fynnge into ihe sealed boules outside the anaeiobic glove box through the 
respective septa. 

Specific rates of mercury methylation were detennined using the radiochenucal method of Funinni 
and Rudd (1980). t nCi of "HgCli, approximuely 1 pg of Hg. was added to each 40 ml sample boule 
through the septum (approi. 67 ng per diy sedimcnO and tncubfued at 25'C. At the end of the expciiment, 1 
ml of 4N HO was added to stop the biological reaction and alkylated '^g was extracted from the total 
contents of the bottle (Furutani and Rudd. 1980). The alkylated '"Hg, extrvcied into loUienc, was then dried 
with NBiSO, 10 remove excess water and determined on a gamma counter. All experi/iKUs were done with 
at least 3 replicates at each condition akxig with three acid-kiUcd blanks ml of 4N HO added to boale). 
The extraction efficiency of the technique was assesaed by using the methylated isotope, CHj^Hg; exinctioo 
was 78-80% efficienL All cak:ulations wen conocted accordingly. 



RESULTS & DISCUSSION 



Both sulphate-reducing bacteria and 
methanogens were present in the 
anoxic sediment of Dickie Lake. 
Specific microbial inhibitors, that were 
added to '"Hg spiked slurries, were 
effective in inhibiting the target 
microbial population, ix. NaMoO* 
inhibited sulphate-reducing bacteria and 
BESA inhibited meihanogenic bacteria. 
NaMoO, decreased methyl-mercury 
production by 75% but BESA did not 
significantly deaease methylmercury 
production (Figure 1). Varying levels 
of inhibitors; S, 10. 20 mM NaMo and 
7.5. 15. 30 mM BESA. produced the 
same pattern as shown in Figure 1 
independent of concentration. This 
indicates that sulphate-reducing bacteria 
are the main meihytators of mercury in 
these sediments under the experimental 
conditions that are used. 





Tigure 2. Production of CHi'^Hg in anoxic sediment slurries over 
the naturally occurring range of sulphaie leveU fotmd in Uie 
experimental area. 



Figure 1. Production of CH^'^Hg in anoxic sediment shinies 
(Blank « Add killed, ^4aMo - 10 mM Na^oO., BESA < IS mM 
2-Broinoethane sulfonic acid.Cantrol » no additions). 



Hie jaie of sulphate reduclioa £rom the 
water overlying the sedirocm ahirties 
increased as the ccMicentration of 
sulphate in the waier increased. This 
indicates that the resident papulation of 
sulphate-reducing bacteria are 
stimulated by «n?n inputs in nttph m^ 
to the water column. However, die 
increase in activity of the sulfriiate- 
icducen did not cocrelaie with 
increased production rates of 
methylmercury. Across the range (d 
sulphate concentmions tested, there 
was no significant difference in the 
amount of methylnieimry prodoced 
(Rgure 2). Therefore the sdmulaiory 
effea of sulphate on dwse bacteria 
does not seem to be translated into 
increased methylation rates of mercury, 
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CONCLUSIONS 
-,.™ ""*^oiir expcrimenul condilions. sulptale-reducing bacieria do appear lo be maior >nahvl«nr, n» 
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